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7. Temperature is the great agent which determines the distribution of 
submarine animals; a view previously maintained by many eminent nat- 
uralists and now permanently established by these, and other dredgings 
in the Atlantic, and by the researches of American naturalists in the 
North Paciflc. 

It is to be regretted that the views of Mr. Jeffreys in regard to the spe- 
cific and generic limits of animals, differ so widely from those of the 
majority of modern naturalists. In the present report he unites animals 
belonging to different genera under the same specific name; e. g., Waldhei- 
mia septigera and Terebratefla septata, and those who have had occasion to 
critically examine his British Conchology, find in it many similar cases. 
Such determinations, of course, will tend to invalidate any conclusions 
which nmay be drawn from his report, and will undoubtedly throw a 
certain amount of confusion upon the whole subject. - W. H. D. 

THE CLASSIFICATION OF WATER BIRDS.* -Although from the title of 
this paper one might reasonably expect to find the classification of the 
commonly so-called water birds in general treated of, the writer re- 
stricts himself in this able essay to the consideration of the " swimmers 
proper, as distinguished from aquatic, or even natatorial Gralla." The 
series of special papers on several of the principal groups of the swim- 
ming birds which Dr. Coues has published during the last few years t 
indicates sufficiently his familiarity with the subject he treats; and the 
scientific student will find himself warranted in the natural anticipation 
of finding the essay in question full of important and, in general, well 
considered data. 

Dr. Coues sets out with the assumption that it is demonstrable that 
the Natatores " are one of three primary divisions of birds, at least of car- 
inate birds," which he regards, practically, at least, as subclasses. To 
prove that the Natatores are such a division, and to define the " orders 
and families " of this subclass, he states to be the object of his paper. t 
After alluding to the fact that a singular unanimity has prevailed in 
regard to the definition of the group of Natatores, and that in the main 
similar subdivisions have been recognized, though by different authors 
differently collocated and their rank differently estimated, he proceeds 
briefly to a consideration of four of the leading modern systems of or- 
nithological classification. These are, to quote his own words, " (1) a 

* On the Classification of Water Birds. By Elliott Coues, A. M., M. D., Ph. D., etc. Proc. 
Phil. Acad. Nat. Sci., 1869, Vol. 1, pp. 193-218. December, 1869. 

t (1.) Synopsis of the North American forms of Colymbidxe and Podicipidx. Proc. Phil. Acad. 
Nat. Sdi., 1862, pp. 226-233, April, 1862. (2.) Revision of the Gulls of North America. Ibid., 
pp. 291-312, June, 1862. (3.) A Review of the Terns of North America. Ibid., pp. 535-539, Dec. 
1862. (4.) A Critical Review of the subfamily Lestridin.e. Ibid., 1863, pp. 121-138, May 
1863. (5.) A Critical Review of tile family Procellaridw. Ibid., 1864, pp. 72-91, March, 1864; 
pp. 116-144, April, 1864; 1866, pp. 25-33, March, 1866; pp. 134-197, May, 1866. (6.) The Osteology 
of Colymbus torquatns; with notes on its Myology, Mem. Bost. Soc. Nat. Hist., 1, pp. 131-172, 
April, 1866. (7.) A Monograph of the Aleldve. Proc. Phil. Acad. Nat. Sci., January, 1868. 

$ In a foot-note (p. 209) he states subsequently that he uses the term " subclass " in a conven- 
tional sense only. 
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dichotomous arrangement in two ' parallel series,' based upon one physi- 
ological character, - Bonaparte; (2) a trichotomous, founded upon very 
general considerations, - Nitzsch, and after him Lilljeborg; (3) quinary, 
a modification of the second, by dividing two of the three divisions into 
two each, and with minor changes, - Vigors, and many others; (4) an- 
other trichotomous, but from a totally different standpoint - recogni- 
tion of birds as modified reptiles -fand carried out with special reference 
to one anatomical character, afforded by certain cranial bones, - Huxley." 
Each of these systems is reviewed at some length, their general features 
succinctly presented, and many of their deficiencies pointed out. 

In his remarks upon the Bonapartean system, I)r. Coues objects to the 
comparison of the two groups of birds termed Altrices and Preacoces to 
the primary divisions of mammalia, " the Placentalia and lonotremata "; 
an objection which appears to be well founded; for in the one case there 
are important, constant structural differences, whereas in the other no 
such differences exist. " If helplessness at birth compared with piecoc- 
ity," says Dr. Coues, " means, among birds, ' high' as opposed to ' low' 
in the scale, then either the reverse is the case with mammals, or else we 
must compare altricial Incessores with Marsupials, and prCecocial Natatores 
with the higher orders: a dilemma either horn of which is sufficiently 
difficult." With the radical differences that exist between the placental 
and implacental mammalia, and the almost entire homogeneousness of 
the whole bird type, it is evident that no primary divisions of the latter 
have yet been discovered that are coordinate with the placental and im- 
placental divisions of the latter. Hence, doubtless, as Dr. Coues par- 
tially suggests, birds, in regard to the condition of the young at birth, 
should be compared with the Placentalia alone. The prcecocial birds 
would then be comparable with the prcecocial Placentals, (as the Herbi- 
vores,) and the altricial birds with the altricial or higher Placentals. The 
vast difference in the modes of generation between birds and mammals, 
and between the two subclasses of mammals, renders the resemblance, 
as primary groups, of Altrices and Prcecoces to the Placentals and Marsu- 
pials one rather of remote analogy than of homology or true parallelism. 
So widely different, in fact, are the ornithic and mammalian modes of ex- 
ecution of the vertebrate plan, especially as regards the mode of repro- 
duction, that it is difficult to conceive of the possibility of a division 
of birds into two groups which would be strictly comparable with the 
subclasses of mammals. It is nevertheless true that in the two great 
groups of birds first recognized by Oken - the Altrices and Pracxoces- 
but afterwards so thoroughly elaborated by Bonaparte that the system, 
as all will admit, appropriately bears his name, there is something that 
forcibly recalls the two subclasses of mammals. This division, in the 
present writer's opinion, trenchantly separates birds into two highly nat- 
ural, primary series, with, to a great extent, parallel or representative 
groups in each, and so distinct that no removal of any of the groups 
of the one series to the other can be made without bringing illy-asso- 
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elated groups into juxtaposition, although no constant structural differ- 
ence has yet been discovered by which to separate them. 

The partially natural basis on which the system of Nitzsch is based is 
clearly recognized by Dr. Coues, although the data on which it was 
founded have thus far been but very imperfectly presented. 

In regard to the quinary system of Vigors, though theoretically wrong 
in its assumptions, especially as developed by some of Vigors's followers, 
Dr. Coues justly finds (as the present writer has been long of the opinion 
there existed) many facts that to a certain extent favor this arrangement 
in regard to many of its details. The remarkable vitality of the system, and 
its strong hold upon public opinion, as Dr. Coues observes, is evidence 
that it has some foundation in nature, in consequence of which it was able 
for a long period to hold its ground despite the numerous technical ob- 
jections that have been urged against it, and the invectives and sneers of 
its opponents, as well as the far more injurious indiscretions. of its 
friends. As Dr. Coues in this connection remarks, it was a great stride 
onward when the idea of a " lineal" classification was abandoned; and it 
was doubtless the advantages of the "circulatory " system of grouping, 
and the recognition of similar modifications of the members of diverse 
groups that gave to the Vigorean system some of its recognized advan- 
tages. Dr. Coues, however, goes further: "m A system," he says, " that 
disposes objects in circumscribed planes is a great advantage over a lin- 
eal arrangement, but it stops half-way to the goal. The third dimension 
is needed; to length and breadth must be added thickness; the circle 
must become a sphere ...... . We cannot predicate affinity or anal- 
ogy only to the right or left, - the top or bottom, - but must take it 
that all groups, near or remote, may approach, touch, or fuse with each 
other, along the axis of either of the three possible diameters " (p. 197). 
The idea here embodied -that of the possibility of the affinities of 
groups lying not in a single direction only, but in several or in any direc- 
tion (though not necessarily implying generic relationship) -is one that 
has doubtless impressed the majority of naturalists, and which has given 
rise, in the various efforts made for its expression, to the numerous and 
often fancifully inosculating systems of different authors. The meta- 
physical form in which Dr. Coues expresses this idea imparts to it, doubt- 
less, to many minds, a somewhat objectionable character. 

In reviewing Professor Huxley's classification, Dr. Coues terms it "d an 
attempt "- as a slight examination of it is sufficient to show -" to clas- 
sify birds with reference to a single set of characters - the modification 
of certain cranial bones." His criticism of it, though severe, is discrim- 
inating and appreciative, and will receive the sanction of probably a 
large proportion of ornithologists. A summary of his views may thus 
be given in his own words: "d Prof. Huxley has laid ornithologists under 
two-fold obligations: First, he has pointed out in elaborate detail a 
certain character, the value of which was not only unknown, but also 
unsuspected before; and has shown how perfectly it marks groups of a 
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certain grade. Second, he has demonstrated once more -and it is to 
be hoped for the last time -the futility of attempting to found such fun- 
damental divisions ["1 orders," etc.] upon any one single character.... 
As the sole basis for a system of ornithological classification, the scheme 
will probably remain in critical abeyance only until the time when its 
brilliancy shall have been forgotten, and its unsoundness alone remem- 
bered." 

Professor Lilljeborg's system is justly referred to as "d the most ' catho- 
lic' system that has ever been proposed; " since cognizance is taken by 
its author of the works of most of those specialists who have investi- 
gated certain sets of characters, on which, however, they improperly 
based systems of classifications. Lilljeborg's system not only meets, in 
general, the approval of Dr. Coues, as of numerous other ornithologists, 
,but it is essentially followed by him in his classification of the lVatatores, 
although he adopts an opposite order of arrangement of the several 
groups. His scheme is hence almost the same as that of the " Arrange- 
ment of Families of Birds " published in 1866 by the Smithsonian Insti- 
tution, * which was only a slight modification of Professor Lilljeborg's 
system. Dr. Coues regards the division of the Natatores by Lilljeborg 
into two groups - Simnplicirostres and Lamellirostres - intermediate in 
rank between the subclass and the orders, as not only a superfluous in- 
tercalation, but as an unnatural division, from the inequivalency of the 
two groups; this discrepancy constituting the chief difference between 
the systems of Coues and Lilljeborg. 

In discussing the relations of the Ncatatores to the Grallatores, the char- 
acter and affinities of two "d ambiguous forms" are incidentally adverted 
to. These are the Phoenicopterida3 and the Haliornithidcv, the latter of 
which is regarded as fulicarious in its affinities, and the former as belong- 
ing to the grallatorial Cursores. Notwithstanding the heron-like form of 
the Flamingoes, almost their whole structure is so well known to be an- 
serine - with which their prcecocial habits accord - that it is a matter of 
surprise that Dr. Coues should follow Lilljeborg and others in referring 
them to the Cursores; almost their sole point 'of divergence from the 
Anatidao consisting in their elongated grallatorial form, they being in fact 
merely long-legged ducks. 

Dr. Coues's classification of the ANatatores may be tabulated as follows: 

* Smithsonian Miscellaneous Contributions, Vol. viii, p. 8, June, 1866. 
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A 

FAMILIES. SUBFAMILIES. 

G6 f SPHENISCIDM (Penguins.) 
Alcince (Auks.) 

? ALCIDA.M Phaleridince (Crested Auks.) 

'4 O OLYM~ID~ (Loons.) Uriince (Guillemots.) 
CoLmBIBDxE (Loons.) e 

I . PODICiPIDXE (GQebes) 5 Podilymbince (Grebes.) 
Podicipince (Grebes.) 

0 

Z f PROCELLARIIDA:. Diomedeince (Albatrosses.) 
Procellarince (Petrels.) 
H Halodromince. 

(Lestridince 

(Jaegers.) 
O 

LAIRIDA. I Larince (Gulls.) } Sternitnce (Terns.) 
1flhynchopince (Skimmers.) 

0 

U 1:r SULIDA (Gannets.) 
9 P?, f PELECANIDME (Pelecans.) I 

e PHALACROCORACIDAE (Cormorants.) W 
!: PLOTID2E. (Darters.)Q 

TACHYPETMDAn (Frigate Birds.) 
t I PHAETHONTIDA2 (Tropic Birds.) 
H 

H 

O ANATIDA. Anserince (Geese.) 
P4 Anatince (River Ducks.) } 

Fuligulince 0 
Es'smaurice(Sea Ducks.) 0 

Mergince (Mergansers.) 

While the above system, as already stated, differs in no very essential 
points from others previously proposed, but is rather a corroboration of 
the one before most approved, we find collocated in Dr. Coues's essay 
many facts not previously brought together. Great value is also given to 
the paper by the comprehensive and well elaborated diagnoses of the 
groups which it contains. 

As indicated in the foregoing remarks, we are not prepared to accept 
Dr. Coues's classification in full, notwithstanding the evident thorough- 
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ness with which he has gone over the ground. To state the reasons which 
lead us to a different opinion would require far more space than can be 
devoted to the subject here. We may add, however, that the separation 
of birds into Altrices and Proecoces, though based chiefly upon physiological 
distinctions, is a classification that appears to separate the birds into 
two natural, primary groups, -a division wholly ignored however by 
Lilljeborg and rejected by Dr. Coues. In regard to the character which 
lies at the foundation of this division, the latter author himself admits 
that " as collateral testimony in the formation of orders and location of 
families, it has much weight;" and that "certain doubtful cases will 
probably be decided by reference to it." As he says further, "It draws a 
sharp, if here and there a broken [?], line between Gallinae and Cohtmba?. 
It separates, with precision, herons and their allies from other Grallca. 
It goes some way in distinguishing lamellirostral from other Nfatatores; 
and other instances of its application might be cited." The exception 
doubtless referred to in the italicized portion of the above extract occurs 
in the Pygopodes, which is an (artificial?) association of altricial and prce- 
cocial types. On this basis the "order" gPygopodes would be divided, 
the altricial Alcidau and Spheniscidcu being associated with the Altrices as 
the lowest members of that series, and the Colymbidce and Podicipidtc 
with the Prcococes, as its lowest representatives. Longipennes would 
stand first or highest in the altricial series of the Natatores, followed by 
the Steganopodes and the altricial Pygopodes. The Lamellirostres would 
head the proecocial or lower series, followed by the Colymbidau and Podi- 
cipidce. 

Finally, a word in regard to one or two other systems. Birds, more 
than any other class of vertebrates, being fitted to live more or less ex- 
clusively in either the air, the water, or on the land, the duties of repro- 
duction alone rendering the latter indispensable to some of them, different 
modes and degrees of locomotion, with corresponding differentiations of 
the locomotive organs, are required to adapt them to their several modes 
of life. But facts go to prove that such modifications have not neces- 
sarily a high taxonomic value. Birds of great powers of flight, for ex- 
ample, all have a more or less strongly keeled sternum. The greater the 
power of flight, the larger not only do we find the wing and its motor 
muscles, but also the processes for their attachment and support, and 
hence necessarily in these we get a great development of the sternal 
crest; and, on. the other hand, with diminished powers of flight, the con- 
verse of all this, till gradually the wings become functionally abortive, 
and the sternum a smooth buckler. An exclusively walking or swimming 
bird (a non-flying bird), with a largely developed sternal crest would be 
an anomaly in nature; and a flying bird, especially one' preeminently 
.strong of wing, without a highly produced sternal crest would be appar- 
ently an impossibility. Hence the propriety of funding subclasses prin- 
cipally upon the presence or absepce of such a sternal character -as it is 
well known has been done -seems at least highly questionable. Again, 
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webbed feet, which usually accompany a swimming or aquatic mode of 
life have been erroneously accorded a similar importance in classification. 
Yet the altricial Natatores, the Laridcm especially, and preeminently the 
Lestridina?, have the most positive affinities with the Baptores, of which 
they are really the aquatic or natatorial form. However valuable such 
features may be in determining the limits and relations of families, and 
of groups next above families, modifications of the locomotive organs 
can hardly be considered as a proper basis for subclass or even ordinal 
divisions.-J. A. A. 

THORELL'S EUROPEAN SPIDERs.* -The character and extent of this 
work, which is invaluable to students of spiders even in this country, 
can not be better stated than in the words of the author (pages 18 and 
19): 

"I have first made up a systematical list or review of the suborders, families, subfamilies 
and genera of European spiders recognized by rde. Each generic name is accompanied by the 
name of the author who first published it, and the year when this took place, moreover by its 
etymological derivation, its synonyms and the name of the species that typifies the genus; and 
lastly are subjoined such synonymical and critical remarks as I have thought appropriate. In 
almost all the genera which I have had the opportunity of examining, I have subjoined a short 
description of the form and armature of the tarsal and palpal -claws, which organs have not 
yet attracted all the notice they appear to deserve. Under the head of each family I have in- 
troduced a short account of the characteristics of the subfamilies and genera it comprises. 
These characteristics I have endeavored as far as possible to derive from the number and posi- 
tion of the eyes and the form of the organs of the mouth, partly because such distinctive fea- 
tures are easily verified, partly because they are most generally (often too exclusively) used, 
at least in determining the limits of the generic groups. But I have also endeavored to make 
use of the different forms and numbers of the spinners, of differences in the conformation of 
the cephalothorax and abdomen, in the relative lengths and armature of the legs, the number of 
claws on the tarsi, etc. Genera which rest exclusively on such characteristics as belong only 
to one sex leaving the other undetermined, I have not adopted, but consider that they ought to 
be unreservedly rejected. I ought to call especial attention to the circumstance, that exotic 
forms have not been taken Into consideration in the formation of these schematic reviews, 
which accordingly can be used as a clew in classifying such only as belong to the European 
fauna. The characteristics of the sub-orders, as they cannot be expressed in a few words, and 
indeed may be considered as generally known, I have not thought It necessary to repeat, but 
refer for them to e. g. Latreille's, Sundevall's, Westring's and Ohlert's works. 

In the catalogue of arachnological literature, with which I have opened this treatise, I have 
Included all the works known to me on now existing European spiders, of a descrsiptiee, syste- 
matical and zoo-geographical character, with the exception of such writings as belong to the 
proe-Linnean period, of which only a small number of works, referred to in the following 
pages, have been admitted." 

The catalogue contains the titles of nearly four hundred works, ar- 
ranged alphabetically, according to their authors. 

After a discussion of the principles of zoological nomenclature and a 
statement of those which he has followed, the author proceeds to review 
the three principal works on European spiders: Westring's "Araneae 
Suecicte," Blackwall's " History of the Spiders of Great Britain and Ire- 
land," and Eugene Simon's " Histoire Naturelle des Araignees," and to 
compare the spider fauna of Scandinavia with that of Great Britain and 
Ireland. 

In regard to the classification of the spiders, he says: 

*On European Spiders. By T. Thorell. Part 1. Upsala, 1869-70. 4to. pp. 212. 
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